Fructose-6-P 



ADP 

ATP 



3 



HK 



Fructose 

SuSy 



T 



1 



Glucose-6-P 

Mutase 



Glucose- 1-P 
UGpase 



- UDP-glucose 



. 2Pi 

► Cellulose 



^ UDP-gIucose + Fructose-6-P 

□ 

p Figure 3. 

m 
p 

■P 
□ 

ru 
ru 



^- Sucrose-P ^— 




Figure 6. 



Figure 7. 



Genotype 


structural dry 
matter (% of total 
dry matter) 


cellulose (% of total 
dry matter) 


cellulose (% of 
structural dry matter) 


Sus-l (WT) 


63.2 


25.2 +/-0.38 


39.9 


sus-1 (mutant) 


47.3 


17.7 +/-0.34 


37.4 



p 



p 
ill 
ru 

□ 



O 
O 
GJ 

a 



p 
ru 
ry 

□ 
ill 





(1) 


Susl 


(1) 


Sus3 


(1) 


Consensus 


(1) 


Shi 


(46) 


Susl 


(51) 


Sus3 


(40) 


Consensus 


(51) 


Shi 


(93) 


Susl 


(101) 


Sus3 


(89) 


Consensus 


(101) 


Shi 


(143) 


Susl 


(151) 


Sus3 


(139) 


Consensus 


(151) 


Shi 


(193) 


Susl 


(201) 


Sus3 


(189) 


Consensus 


(201) 


Shi 


(243) 


Susl 


(251) 


Sus3 


(239) 


Consensus 


(251) 


Shi 


(293) 


Susl 


(301) 


Sus3 


(289) 


Consensus 


(301) 


Shi 


(343) 


Susl 


(351) 


Sus3 


(339) 


Consensus 


(351) 


Shi 


(393) 


Susl 


(401) 


Sus3 


(389) 


Consensus 


(401) 


Shi 


(443) 


Susl 


(451) 


Sus3 


(439) 


Consensus 


(451) 


Shi 


(493) 


Susl 


(501) 


Sus3 


(489) 


Consensus 


(501) 



1 50 

MAAKI/^RLjH'SLjRE^GATFSSTi^ 

MGEGAGDRVLgRlxH i SVREk^GD|LS^PJ^VA'^TrLKNi J '' C MLQPHQ 

ST.HAS GpkviEDTLHA^Rj^I^LLSRYVN KGKGI L Q>Hh 

LSRLHSLRERI GDTLSAHPNELVALFSRYVN GKGMLQPHQ 
51 - 100 

gLAEgD - ApFDSDKE - - KYA^Fj Ei 1 !! R]AA 2 EAjgLgg^VAjLgl pRP GVW[ 
igAEYNNAltPEAEREKiKDGApE^R?^:^- P E . I PqWVAjLA 1 ! RE K PC W 
I LDALDEVQG SGGRA - LAEG PgLCjvjLRS h 2 EA i VLV P F V AIAV R P RPG 1 ' W 
ILAEFD AI DADRE LKDGPFEDVLRAAQEAIVLPPWVALAIRPRPGVW 

101 150 

pYI RVN^Sj^3A|vlE ^SVi Sfe: YliAp^Q^A^GQS^SNFj yEEI.OF E PEtfogjF^ 
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16 2 0) GGAC'CTCCCCA7'C71AC7TCq:GTACACTO^ 

1558) TGACATGTCCATATACTTTCCACATACCGAGAAGGCCAAGCGACTCACCT 
1651) GACATGTCCAT TACTTCCC TATACCGAGACGGACAAGAGACTCACCT 



1690) 
1670) 
1608) 
1701) 

1740) 
1720) 
1658) 
1751) 

1790) 
1770) 
1708) 
1801) 

1840) 
1820) 
1758) 
1851) 

1890) 
1870) 
1808) 
1901) 

1937) 
1917) 
1858) 
1951) 

1987) 
1967) 
1908) 
2001) 



1701 1750 

CCTTCCAfOCTGA>^ 

v C Z~T ACC ( C/A 3A T(TGA ZO; ■CTCCTG". _ C CAAAC'CGAGA V"? JO 

px'CTTC ATjGG^TCA/ tcga^ a^tttgatt-, atgac Scggagcaaaacgat 

CCCTTCATCCTGAAATCGAGGAGCTCAT TACAGCCA G CGAGAAC C 
1751 _ 18 _* 
GAGC AC p.GTT CGT]GCT GA^G ^AC^AjG^ G ^AGC^ G ATCATCTTCTC G^g 
AAC n l ^TTC TGAAj cj ' AGGA§ A? Ag iMj^i rc vi 
G ? AC ft rATTGGGC ATCT^ G^TpAlfeGGTCA ^GCq C ^^ C frCTTC TCCAi; 
GAGCACAAGTTCGTTCTGAA GACAGGAA AAGCC ATCATCTTCTCCAT 



GGC CGTCTCGACCG GTGAAGAACATGACAGGGCTGGTCGAG TGTACG 
1851 __________ ________ 190 0 

GCAA v,>" r,, -; (1 "j^., a i_r <"; "1 T'' Tt' , • ' vr 

GCCO''AAOAAC^IlI''.^T.:Ah' '.A V' ^AT^J.r, TO^TGGt "('OtCTGCGGC 
CTAAGTGCGCTAAGC AG iGCl V L]TG CGI GTTGCCGG 

GCAAGAACGCGCGGCTGAGGGAGCTGGTGAACCTCGTGGTCGTTGCCGG 

190_1_ 1950 

Gft :ACGG - -'^«r-GA„ T VAGGACA 5GAG "AG 3GAGT 7.AA 
GACCATGG - - -CAACCCTTC'JA „GACA^GGAGGAGCAGGC'JGAGTTCAA 
ACAATGATGTCAAOAAt : v . ^CAC GAAGAGAT !GGAC ^VGA 
GACCATGG CAAC AGTCCAAGGACAGGGAGGAGCAGGCGGAGTT CAA 

1951 2000 

GAA< ?A I ' 5TACAGCC C VI C G ^CGAGTACAAGJ rGARGG'SO )ATA I 2CGGT 
C/^GATC7TTGACCT- , ATri-A t nCAGTA(7AftCCTGAACGGGC-\CATC-7'~CT 
^AAGAT^'A^TGAAr'TrATCAAGAC^CAGAACTTGTTG.-'.:GGAoT':' A X3C 1' 
GAAGATGTATGACCTCATCGAG AGTACAACTTGAACGGGCA ATCCGCT 

2001 2050 

GGA r,: roJGCGCAJATGAACCGTGTCCGCAAC jGGGAGCrGTACCCCTA'J 
i rcT( < A J , 3CpT( CAAC if 7TGTJ T \ 

GGATCTC GCC C AGATGAACCG GTCTOCAACGGCGAGCTGTACCGCTAC 



2051_ _„ 00 

Shi (2037) pjTggC^ 
Susl (2017) _TCTGt^C ACCARG^ 

Sus3 (1958) ATC T Ga'tACC CATGGT^C [ Tjr~ ,< < 3GC ft Mi \AG G I 
Consensus (2 051) ATCTGCGATACCAAGGGCGC TTCGTGCAGCCTGC TTCTACGAAGCGTT 

2101 2150 

Shi (2087) CGGCCT (STGA^CGAqi ATGAC^GT GCGGTCTGCCAACGATCGCGf 

Susl (2067} CGC3GCTGACG<3TGGTTi GCCATGACCT GCGGCCTG CACGTTCGCCA 
Sus3 (2008) ( 3T<2TCA ' I 7(3 I AGGCC C rgTj^G£TjT r "Tj 1" 3 3A 
Consensus (2101) CGG CTGAC GTGGTTGAGGCCATGACCTGCGG CTGCC ACGTTCGCGA 

2151 2200 

Shi ( i ^ i CC ATGG « T<- Ts - - t C rCG GGACGGGGTM T< C rG 

Susl (211-7) CCGCCTA CGGT G CGAGATCATCGTGC/ 3 GTGTCTGGCTAC 
Sus3 (2058) JF M -J r CAGCTGAGA] ATA13A CATG C i H CTT< 
Consensus (2151) CC CCATGGCGGTCC GCTGAGATCATCGTGCACGGCGT TCTGGCTTC 



Figure 9d 



Shi (2187) CAC^T [TA ( Gf g- GCGC r " TO l .GTCAACTT 

^ s] - It" 1 ) C ATCGAC CTTA CAGGGCGACA/> j TC GCC.CTGCT,C TO ACT'I 

Sus3 (2108) CACATTGACCCGTACCACCCCGAlACAGGcjT^TTAATCTi "ATGdcSSACT^ 

Consensus (2201) CACATTGACCCTTACCAC GCGACAAGGC GCGGATCTGCTGGTCGACTT 
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2251 _ 2300 

Shi (2237) ggQTjSAC^^ 
Sus 1 (2217) 'CTTCGACAAGTGCCAGGCGGAGC CGAGCCACTGGAGCAAGA TC7CCCAGG 
Sus3 (2158) jc TTCGACj CG^ 
Consensus (2251) CTTCGACAAGTGCAAGGCAGA CCGAGCCACTGGG CAAGATCTC CAGG 

2301 _ 2350 

Shi (2287) jGCGGCCTGCAGAGAATiTTgTGAGAA GTACACCTGGAAGC' 
Susl (2267) ' GGGCTCCAGC TATjC AGG AAGIACACC 
Sus3 (2208) CAGGG VG \GC "u" 5AGA? i S ^A " A T A' GAG 
Consensus (2301) GCGGGCTGCAGCG AT TA GAGAAGTACACCTGGAAGCT TACTC GAG 

2351 2400 

Shi . 37) A 3< rGA GACC 3ACCG! :G < ^> ( n< i T , FAC GAGCAAl 
Sus 1 (231") AGGC'i'GA r-JACCC rCACCGGCGTGTAC\.;GGTTCTGGAAG TA JGCGTCCAA 
Sus3 i 2 r 8) AGGTTGATGACACTGGCCGGGGTjCfTACGqT fTTCTGGAA GTACGTGTCGAA 
Consensus (2351) AGGCTGATGACCCTGACCGGCGTGTACGGGTTCTGGAAGTACGTGTCCAA 

2401 2450 

Shi (2387) CCTGGAG CG A ACCCGC C 1 i Ja - C G TJi FACG CCTG? 
Susl 2361 ;_CTGGA( , GCGCGAi CC [G( 3GJ ^G A TgC „I A GCGCT. ? 
u 3 (2308 ' to n A* ( rG s AC 3 3G( ^ f CC1]TC^GAT^TTC / 7 A AC n ,A 
Consensus (24 01) CCTGGAGAGGCGCGAGACCCGGCGCTACCT GAGATGTTCTACGC CTGA 

2451 2500 

Shi (243 ' 3 FA :GTAG.CCTGC :AAGCCAGG^TCCGCTGTCaT!TCGA- FTAG 
Susl (2417) ACT/ CAT GCG; [CACCG CGCj [GCCG^ 3GA- A 

Sus3 (2358) ^TgiC^^AG^GGCGlfoG^ CC 
Consensus (2451) AGTACCGCA CCTGGCGAGCACCGTGCCGCTGGCC T GA G AG 

2501 2550 

Shi (2481) frACGGGGAA AG^ GGAGA - a6aAG^ G^AGA A5CC|CAGGCC1g^ g 

Susl (24 61) Ggj^CCTgCggjCj^^ - -g 

Sus3 408 G TTC 3CAA GA G A CAjCTTC T£ A A GAA? I I i 

Consensus (2501) TAGC GC AGAA G GA TGCGTAACA GGCACAGGCCTGA G 

255 1 260 0 

Shi (2525) ^§CggGCgT|cgTg|cgATgg gg- T^^CCG jCAATTCGt^ 

Susl (2507) ^ Tpgfl^ GAGgGAGgGGGA^CA pTCG^ A ^-|^GTGTgTT^GCg 

Sus 3 12 58) SGGA CTT < rAATTTAGGC? " Z AGACGp V < T >A AAAATATG 
Consensus (2551) AACGATC C G A TT G CTCGG GT GTCA CAATTCGC 

2601 2650 
Shi (2565) M-T^/'f^c; AT TGGAGTTATG'I A TTC T Iq] ^CTjl 

Susl (25 ] ! TTqCCATTTGTTTCTT CTT.CT1 TTj TC "a AGGCGAA|A AAAiA 

Sus 3 (2508) :g|3AC TGAA( FGGT1 r F j- v 3, ' AA'lPG / ?AT CAA VI 
Consensus (2601) TG TGTC TG TTT TT TTATGT TACT GGAGTC AA AAAAT 

2651 2700 

Shi (2613) |T<|GgTgCgTCTC^^ 
Susl (2599) AjaAGTC TGC'T rTGCTAGGCdqc j§GGCG_TTC 3 i "T|GC"j 'CC 1 £ iTTTG CTT, 

Sus3 (2558) [TACjfGAAGiGCftGCTG^^ (Tlj 

Consensus (2651) TG TTC TGCT GTTG TTG CGTTGTGTGTTCGTT CTG C GCTT 

2701 2750 

Shi (2663) GC^TOGf TjCCTAG I ATG 3TGGGAAT fa AlTGCACCTTTfTGCTTCGAATAA 
Susl (2647) CgAGAGTT' ' JU^irc-TV - FTGTOA? GTCTTGT1 rATCATTGA 

Sus3 (2600) T^CTGTA^T^G^C ^GCT GT'q pGCTG^GA] ATfr^C^TGCjrGG- -(M 

Consensus (2701) ACTGGTT ATATTAAGCTG C TTGGCTGCA CTT TTC TGA T A 



Figure 9e 
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2751 2800 

(2713) §AAT^qCTgdTeGT : TCSCCTpTCl|TCCAGgGTGC 

(2695) rCCGpGT C r A ^GTCTG? { jTIAGTA TGCGT 
(2644) gGgC@3AGGCACTGGTGAAGTGC 3ATAAAT7 :A%CM VVtty rdTTGACt 
(2751) ACGC GGC CTTGTA GTCTGATAGA TG T TA T TG C 

2801 2850 

(2747) 

(2745) GTCgGTTG§G^GGGJ^CGTTGGTGGTGGTGGTGTgTgTgCAGTgAGGCGT 

(2694) TGT§AAAAKAyAAA&^AAAAAAAAAAAAAAAAAA8G§C§GCCG§ 

(2801) GAAAA GGGC 



(2747) 
(2795) 
(2738) 
(2851) 

(2747) 
(2845) 
(2738) 
(2901) 

(2747) 
(2895) 
(2738) 
(2951) 



2851 2900 
GGTGCTCCCTTTGTTTCCTGGATGGGATGTTGCTCCTTGAATAATAATCG 

2901 2950 
TAGTGGCCTTGGAGCCCTTTTCCTGAAATAAGAGCAGCATCCTAGTGCTT 

2951 2964 
ACCTTTGCAGCTGT 



Figure 9f 



CGCCAGTCGCCAGTCGCCACAGCCACACCACACCACACTAGCCGCGGCCGCGGGTAGGAG 
CGCGCGCGGCGCGGCGGAACGACCCACCGGTGGCGGCAGCC ATGTCTGCCCCGAAGCTGA 
ACCGCAACGCGAGCATCCGG GACCGCGTCGAGGACACCCTCCACGCGCACCGCAACGAGC 
TCGTCGCCCTCCTCTCCAAGTACGTGAACAAGGGGAAGGGCATCCTGCAGCCGCACCACA 
TCCTCGACGCGCTCGACGAGGTCCAGGGCTCCGGGGTCCGCGCGCTCGCCGAGGGACCCT 
TCCTCGACGTCCTCCGCTCCGCGCAGGAGGCGATCGTGCTGCCGCCG 

Figure 10 



Sorghum sequenc^Pm SEQ ID NO: 13 in SEQ ID NO: 11 

ATGTCTGCCCCGAAGCTGAAc!5cAACGCGAGCATCCGG 



Maize sequence from SEQ ID NO: 1 in SEQ ID NO: 11 

ffi TC fffff^ accgcgtcga ggacaccctc cacgcgcacc gcaacgagct 60 

cgtcgccctc ctgtccaagt acgtgaacaa ggggaagggc atcctgcagc cgcaccacat 120 

cctcgacgcg ctcgacgagg tccagggctc cgggggccgc gcgctagccg agggaccctt 180 

cctcgacgtc ctccgctccg cgcaggaggc gatcgtgctg ccgccgttcg tggccatcgc 240 

ggtgcgcccg cgcccgggag tttgggagta cgtccgcgtc aacgttcacg agctcagcgt 3 00 

cgagcagctc acagtctcgg agtacctccg cttcaaggag gagcttgtcg acggccagca 3S0 

caatgatccc tacgttctcg agcttgactt cgagccgttc aatgtctcag tcccacgccc 420 

aaatcggtca tcatctattg gaaacggtgt gcagttcctc aaccgacact tgtcctcaat 480 

catgttccgc aacagggatt gcttggagcc cctgttggat ttcctccgtg gccaccggca 540 

caaggggcat gttatgatgc ttaatgatag aatacaaagc ttggggaggc ttcagtctgt 600 

gctgaccaaa gctgaggagc acttgtcaaa gctccctgct gacacaccat actcacaatt S60 

tgcttataaa tttcaagagt ggggcctgga gaaaggttgg ggtgatacag caggacatgt 720 

tttggaaatg atccatctcc ttctagacat cattcaggcg ccagacccat ctaccctaga 780 

gaaattcttg gggaggatcc ccatgatttt taacgttgtt gtggtatccc ctcatggata 840 

ctttggtcaa gctaatgtat taggcttgcc agacacagga ggacagatcg tctatatact 900 

ggaccaagtc cgtgcactag aaaatgagat ggttctccgt ttaaagaaac aagggcttga 960 

tgtttcccca aagattctca ttgttactcg gctgatacca gatgcaaaag gaacatcatg 1020 

caatcagcgg cttgagagaa ttagtggaac acagcatact tacatattac gagttccctt 1080 

cagaaatgaa aatgggatac ttaagaaatg gatatcaaga tttgatgtgt ggccatatct 1140 

ggaaacattt gctgaggatg ctgctggtga aattgctgct gaattacaag gtactccaga 1200 

cttcataatt ggaaactaca gtgatggaaa tcttgtggcg tcattgctat cttacaagat 1260 

gggaattacc cagtgcaaca ttgctcatgc tctggaaaag actaagtatc cagattcaga 1320 

catattttgg aagaatttcg atgagaagta ccatttctcc tgccagttca ctgctgatat 13 80 

aattgctatg aacaatgctg attttatcat caccagcaca taccaagaaa ttgctggaag 1440 

caaaaatact gttggacagt atgagagtca tactgccttt actctgcctg gtctgtaccg 1500 

•Z agttgtccat gggatcgatg tcttcgatcc aaagttcaat atagtctctc ctggagctga 1560 

W catgtccata tactttccac ataccgagaa ggccaagcga ctcacctctc ttcatggttc 1620 

0 aatcgaaaat ttgatttatg acccggagca aaacgatgaa cacattgggc atctggatga 1680 

m ccggtcaaag cccatcctct tctccatggc aagactcgac agggtgaaga acataacagg 1740 

gctggtcgaa gcttttgcta agtgcgctaa gctgagggag ctggtaaacc ttgtcgtcgt 1800 

B tgccgggtac aatgatgtca acaagtccaa ggacagggaa gagatcgcgg agatagagaa 1860 

H= gatgcatgaa ctcatcaaga cccacaactt gttcgggcag ttccgctgga tctctgccca 1920 

j-,3. gacaaacagg gcccgtaacg gcgagctcta tcgctacatc gctgataccc atggtgcttt 1980 

== cgtacagccg gccttgtatg aagcgttcgg tctcaccgtc gttgaggcca tgacctgtgg 2040 

gcttcctact ttcgcgacgc tccatggagg tccagctgag atcatagagc atggcgtctc 2100 

s gggcttccac attgacccgt accaccccga acaggctgtt aatctgatgg ccgacttctt 2160 

p cgaccggtgc aagcaagacc cagatcactg ggtgaatata tctggagcag ggctgcagcg 2220 

catatacgag aagtacacat ggaagatata ctcagagagg ttgatgacac tggccggggt 2280 

ctacggtttc tggaagtacg tgtcgaagct cgagaggctg gagacgaggc gctaccttga 234 0 

pj gatgttctac atactgaagt tccgcgagct ggcgaagacc gtgccgcttg caattgacca 24 00 

Isik accgcagtag cttgcgcaac tgcgactgcg tagcacttgg tacaagactg aaacctgaag 24 60 

g gaccttcagt aatttaggcg cggcagacgg tagccaataa aatgtgccgg agctgaactg 2520 

y gttttttatt atgtacataa tggcagtata acaaaattac tgaaggcagg tgggttgcag 2580 

PJ ttgtgtgttc gttactgttt actgtattat gtcaagctgt cggctgcaat ttctttgctg 2640 

gcaagccgca ggcactggtg aagtgctgat aaatacatca tattctgttg acctgtgaaa 2 7 00 

aaaaaaaaaa aaaaaaaaaa aaaaaaaggg cggccgc 



Figure 11 



